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ABSTRACT 

Suggesting that neuroscience and the actualities of 
brain circuitry can provide guidance for what is misunder s t ood in 
writing education, namely, the role of subjectivity and values in the 
composing process, this paper argues that neuroscience provides 
corporeal evidence for the salience of particular brain structures 
and processes responsible for subjectivity. The paper discusses 3 
fundamental human realities that lay the ground work for this claim: 
(1) the sociology of the brain; (2) the psychology of the brain; and 
(3) the physical brain — the public, scientifically observable and 
verifiable realm of the material being; the brain is tangible, its 
activities measurable. Sections of the paper also discuss Charles 
Darwin and language learning; the brain’s selection processes that 
create the mind; higher-order consciousness and writing; primary 
cons c iousness ; theory of neuronal group selection; memory and value; 
and language and values. The paper concludes that if writing 
instructors begin to understand brain anatomy and circuitry as partly 
hardwired and unconscious and partly amenable to conscious choice, 
they may be better able to appreciate impairment — writing problems 
may be emotional problems, situational problems, or biological 
problems that take various forms. Contains 58 references and 4 
figures illustrating brain anatomy or models of learning processes. 
(RS) 
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Values 

Understanding Written Language and the Mind Through Brain Biology 

Hope and belief are as important in 
science as they are elsewhere; the 
difference is that in science they must 
yield to experiment. 

Gerald Edelman 

Current thinking about the writing process exists at the 
intersection of the twin constructs of cognitive process and 
social construction, namely, social cognition. Both, by now, are 
comfortably mainstreamed. Perhaps writing specialists are 
satisfied that we have achieved theoretical balance. However, 
these theories allow us tacitly to detach the mind from the 
reality of our brain, to attribute human thought to intellectual 
discourse communities (Bruffee, 1993; Flower, 1994; Woodmansee & 
Jaszi, 1995; Bereiter & Scardamalia, 1987) . Removing the mind 
from the body overemphasizes our tilt away from the mind's 
physical ity . 

It is perfectly appropriate for neuroscience to account for 
our most profound and unique characteristic, the workings of 
human language and thought. But because rhetoricians and 
compositionists are not formally trained in the natural sciences, 
it has been inapt for them to examine brain theory and research 
for its impact on the discursive mind, except as a tantalizing 
hook for discussions on language and rhetoric: Emig (1978) on the 
split brain and trauma, Hogge (1985) on surface errors in writing 
and hemispheric deficiency, Glassner (1982) on the EEG amplitudes 
and hemispheric arousal. Shook (1981) on lateralization and 
education, and Winterowd (1979) on the brain and style. 
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Like composition studies, brain biology has over recent 
decades become more interdisciplinary, drawing on linguistics, 
the social sciences, hermeneutics, and philosophy. It has also 
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become more humanistic — more holistic, natural, and relativistic. 
The idea of discourse communities is therefore not at odds with a 
biological model. On the contrary. We recognize that language is 
socially constituted. We process language in our mind. And the 
brain constructs it. It is thus no coincidence that brain biology 
broadly parallels social cognitive theories of writing. 

The objective of brain science is to determine the 
relationship between the brain and the mind. By tracing the mind 
from its ancestral state to a derived, value-laden brain 
brain structures, I wish to redress this bias toward pure social 
cognition with the current theories and actualities of brain 
circuitry. My aim is not to present a comprehensive biological 
basis for human mental events but to argue for a more accurate 
understanding of writing and higher-order thought through a 
contemporary biological perspective. Specifically, I claim that 
what is misunderstood in writing education, namely, the role of 
subjectivity and values in the composing process, neuroscience 
and the actualities of brain circuitry can provide guidance for. 
Neuroscience provides corporeal evidence for the salience of 
particular brain structures and processes responsible for 
subjectivity, without which there would be no mind, much less 
language . 

Although the mind sciences are far from new, the 
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physiological workings of the brain have become more accessible 
to the educated public (Restak, 1993; Sacks, 1993). I no longer 
need to continue in composition studies without some 
understanding of brain theory. I need not relinquish the 
discoveries I have made that confirm my intuitions about writers 
or disconfirm my own sense of my biology as I watch myself age. A 
subsidiary goal in this essay is to spark the interest of writing 
specialists — veterans as well as the newly initiated — who are not 
usually in the business of caring about our mental biology, to 
come to grips with it with more confidence and less intimidation. 
Neuroscience thus lets us talk in a different way about the mind, 
enabling us to revisit writing process theory with new knowledge 
from brain biology. 

To lay the groundwork for my claim, I want to distinguish 
three fundamental human realities: 

1. The sociology of the brain. Interpersonal dynamics whose 
origins occur outside the brain among individuals and groups but 
whose meanings are not necessarily verifiable; psychologically 
lawful but not necessarily logical; a medium through which we all 
navigate daily without necessarily acknowledging its assumptions; 

2. The psychology of the brain. The inherently private realm of 
the mind; the intrapersonal conversation between the I and me; 

3. The physical brain. The public, scientifically observable and 
verifiable realm of our material being; the brain is tangible, 
its activities measurable. 

Sociology of the Brain 
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The most striking characteristic of contemporary brain 
theory is its representation as a neural econiche. The brain may 
be viewed as social cognition incarnate. Neural activity is 
situated and interdependent. At the biological level it is "only 
through interactions with the world that appropriate [or 
inapposite] response patterns are selected" (Edelman, 1992, p. 
226) . Neurons undergo continual transformation because of such 
interdependence. I do not refer to a sociology of norms, roles, 
the self but to a sociology of circuitry, cell adhesion, chemical 
baths, and electrical firings. The role of social factors in 
writing has thus special meaning here because the social factors 
happen to be anatomical structures not human groups. I am also 
not referring to whole brain activity. Nor am I referring to a 
single neuron — a whistle in the wind. Rather I mean clusters, 
regions of neurons. Such dynamics recognize the contingent nature 
of the surroundings of the brain at any given time, its multiple 
and overlapping neural communities. 

It is nothing new that a brain changes itself in response to 
consistently administered stimuli, because that's what neurons 
do: they have vast opportunities for change; they constantly 
learn and relearn; and particular circuits strengthen while 
others weaken. Bodily experiencing creates experienced meaning. 
From this neural education evolves complex sets of sociocultural 
and linguistic propensities. 

Psychology and the Brain 

The second basic human reality, the psychological component 
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of social cognition, is typically represented in education by 
individual intellectual processes and broad values. It is with 
similar conviction that current neuroscience mounts its case for 
neural individuality. The reasoning is that our brain connections 
are not entirely fated, not preordained by genetic plan. Of 
course, we cannot divest ourselves of our physiological history, 
our biological imperatives, including our biochemistry. Nor can 
we ignore the nonnegotiable patterns of cognitive behavior that 
shape human discourse (e.g., perception, imitation, memory, 
symbolizing) . 

But at another level of analysis the mind is always unique. 
The venerable coupling of cognitive models of the mind and 
information processing systems produced a story that Turing once 
audaciously asserted that were someone to specify the ways in 
which humans are superior to computers, he could build one 
refuting that belief (Popper & Eccles, 1977, p. 208) . 

Contemporary brain theories challenge that. The social and 
neuroscientific answer is that even if such a machine were 
possible, the mind could not be created even if every neural 
connection was reproduced faithfully (Zajonc, 1992, p. 13). 

The existence of irreversibility, uncertainty, high density, 
and novelty would still preclude construction of an 
appropriate set of computational abstractions. There is no 
effective procedure by which all possible events and 
relations in a world consisting of the interacting conscious 
animal and econiche can be represented in a computer or a 
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Turing machine. (Edelman 1989, p. 258) 1 

The mind sciences and the cognitive model of writing, for 
example, both celebrate cognitive lawfulness without precluding 
individual empowerment. We have the anatomical potential to 
conceptualize, imitate, remember, symbolize. While cognitive 
theory recognizes our debt as a species to evolutionary biology, 
contemporary neuroscience privileges infinite uniqueness, choice, 
and change. 

What's more, the idea of individuality introduces an element 
of idiosyncrasy. For example, when we look at similar things, we 
isolate comparable elements, which usually involves shifting 
emphases. But shifting emphases among objects is highly 
negotiable. What starts off as a mere movement of a gaze becomes 
idiosyncratic, an act of interpretation. We don't distort or 
misrepresent willfully. We merely perceive things differently. 
Contemporary neuroscience disrupts the notion of a discourse 
based on pure ratiocination, without anything involved as 
unpredictable as interpretation or as idiomatic as subjectivity 
(Brand, 1989). It is "[t]hrough the interpretation of experience 
[that] the conscious self subjectively constructs reality" 
(LeDoux, 1985, p. 208). There is no subjectivity-free human 
observer (Edelman, 1992, p.114-115). Putting ideas and things 
into words necessarily gives rise to subjectivity not only 
because it is filtered through our personal brain, but also 

’Maps of brain tissue demonstrate infinitesimal differences 
even in brains of identical twins reared together. 
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because it involves preference and choice which our personal 
brain gives rise to. Indeed, subjectivity is precisely the 
attribute that gives human life meaning. Echoing her mentor, 
philosopher Suzanne Langer, Ann Berthoff (1981) essentially 
anticipated this long view when she argued that interpretation is 
a branch of biology. 

This brings us to the mind as a physical entity. To believe 
in the mind is also to believe in its biological reality. If we 
in any way trust neural evolution, we have to take the body as 
beginning. 

The Physical Brain 

Each hemisphere of our brain was considered virtually 
identical until language began to develop 40,000+ years ago and 
speech emerged. Despite the rudimentary language of chimpanzees, 
true language is still considered a singular human phenomenon. 

" [S]ince language and cognition probably represent the most 
salient and the most novel biological traits of humans... it is 
now important to show that they may have arisen from extra- 
adaptive mechanisms," those not necessary for phylogenetic 
survival. In other words, while humans are obviously born with 
the potential for language, "language and cognition are acquired 
skills that come about by learning" (Gazzaniga, 1992, p. 9). To 
be sure, writing and higher-order thinking are the end of the 
adaptive process as we understand it. Obviously, evolutionary 
theory also invites us to look at the beginnings. 

The Central Nervous System. Phylogenetically , the mind developed 
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from a new morphology or form and structure of the central 
nervous system. It is made up of the spinal cord and brain, a 
three-pound mass of 12 billion neurons 2 , fifty percent of which 
can regenerate (mostly from the back of the head) until we are 
about eight years old (Restak, 1993; Springer & Deutsch, 1981, p. 
206) . 

Components of the Brain. The major divisions of our 
individual biological mind parallel the evolutionary ascendancy 
of the vertebrate brain. The spinal column arose from the 
infolding within the body of the earliest sensory organ, the 
skin. From bulb-like projections at the upper end of the spinal 
column emerged the limbic lobe, the proto brain or transitional 
cortex, and the forebrain. The hindbrain is part of the brain 
stem and spinal column and, as such, is the most ancient part of 
the brain. It houses much of the reticular formation charged with 
our nonspecific states of alertness, arousal, and gross adaptive 
behaviors. The hindbrain controls the organic/autonomic 3 
(respiratory, circulatory, digestive) systems and excitory 
behaviors and converts general decisions into basic muscle or 
motor commands. 

2 The brain of an infant is about 1/4 the weight of the 
brain of the adult. By the time a child is 2 years old, the brain 
has tripled in size and is almost its adult size (Springer & 
Deutsch, 1981, p. 131) . 

3 Although far more complex, the autonomic nervous system 
controls involuntary actions, smooth muscles, and glands and 
includes the sympathetic and parasympathetic systems: The 
sympathetic division is concerned with arousing recuperative, 
restorative, and nutritive functions; the parasympathetic is 
concerned with inhibiting them. 
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The next and smallest section of the brain is the midbrain 
(sometimes considered part of the upper brain stem) . It is made 
up of the remaining reticular formation and primitive sensory 
centers developed to perceive from a distance (Heath, 1986, p.5; 
Penrose, 1989, pp. 380-2). Both hindbrain and midbrain control the 
unconscious or automatic aspects of behavior. 



Insert Figure 1 About Here 



The newest and largest section, the forebrain or cerebrum, 
is divided into four lobes (occipital, parietal, temporal, and 
frontal 4 or two cerebral hemispheres that are linked by the 
cable-like neural fibers of the corpus callosum and the 
hippocampal and anterior commissure (see Figure 1) . The forebrain 
itself evolved from a primitive but crucial limbic organization 
to a transitional cortex. From this transitional cortex came the 
associative, interpretive, or uncommitted neocortex whose neurons 
respond in profoundly intricate interlocking and looping 
relationships. Covering the surface of the cerebral hemispheres 
is the outer layer of gray matter, 60% of which constitutes the 
neo or associative cortex, and 40%, specific motor and sensory 
regions. 5 All in all, an estimated 108 billion cells 6 reside in 

4 The prefrontal area makes up 1/4 of the total brain mass 
(Luria, 1973, p. 88). 

5 The cortex generally refers to the neocortex and 
hippocampus. The subcortex refers to the rest of the central 
nervous system, including the spinal cord. The sensory and motor 
systems have cortical and noncortical counterparts (Oakley, 1985, 
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